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Investig-atlons  on  the  utilization  and  chemistry  of  starch 
comprise  an  important  part  of  the  research  program  of  the 
Northern  Utilization  Research  and  Development  Division^ 
Peoria,  Illinois,  to  develop  new  and  improved  uses  for  the 
cereal  grains . 

In  19hh  specific  studies  were  initiated  on  dextran  as  a 
source  of  the  disaccharide,  isomaltose,  one  of  the  constit- 
uent structures  of  starch.    This  fundamental  dextran  work 
formed  the  basis  for  an  intensive  research  program  begun 
in  1951  on  the  development  of  a  blood -plasma  volume  expander 
material.    The  dextran  investigations  included  in  this  com- 
pilation were  closely  coordinated  with  the  program  and 
recommendations  of  the  National  Research  Council  (Division 
of  Medical  Sciences,  Subcommittees  on  Shock  and  Burns  and 
on  Blood  and  Blood  Derivatives);  the  Bureau  of  Medicine  and 
Surgery,  Department  of  the  Navy;  the  U.  S.  Public  Health 
Service,  National  Institutes  of  Health;  and  the  Office  of 
Medical  Services,  Department  of  Defense. 

At  the  request  of  the  Department  of  the  Army,  Office  of  the 
Surgeon  General,  fundamental  laboratory  and  engineering 
studies  were  conducted  on  the  direct  production  of  clinical- 
type  dextrans  by  controlled  enzymatic  synthesis  and  by 
selected  whole-culture  fermentations. 
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Publications 


Reprints  are  available  from  the  Northern  Laboratory,  I8I5  North 
University,  Peoria,  Illinois.    When  requesting  reprints,  please  refer 
to  ARS-7I-I4  and  order  by  number.     Publications  marked  with  an 
asterisk  are  not  available  for  distribution. 


1.  Preparation  and  Characterization  of  Dextran  from  Leuconostoc 
mesenteroides .    Allene  Jeanes,  C.  A.  Wilham,  and  J.  C.  Miers. 
J.  Biol.  Chem.  176(2):    6O3-6I5.    November  19^8. 

2.  Molecular  Association  in  Dextran  and  in  Branched  Amylaceous 
Carbohydrates.    Allene  Jeanes,  N.  C.  Schieltz,  and  C.  A.  Wilham. 
J.  Biol.  Chem.  176(2):    6I7-627.    November  19^8. 

5.     Polysaccharide  Aryl  Carbamates.     Ivan  A.  Wolff  and  Carl  E.  Rist. 
J.  Am.  Chem.  See.  70(8):    2779-2782.    August  19^+8. 

k.     Periodate  Oxidation  of  Dextran.    Allene  Jeanes  and  C.  A.  Wilham. 
J.  Am.  Chem.  Soc.  72(6):    2655-2657.     June  1950. 

5.  ^lood  and  Blood  Plasma  Substitutes.    A  Selected  Bibliography, 

Including  Literature  and  Patent  References.     W.  L.  Cheesman. 

U.  S.  Dept.  Agri.  Bui.  AIC-289,  50  pp.  (Processed)  October  1950. 

6.  Enzymatic  Synthesis  of  Dextran.    H.  J.  Koepsell  and  H.  M. 
Tsuchiya.     J.  Bacteriol.  63(2):    293-295.    February  1952. 

7.  An  Observation  on  the  Infrared  Absorption  Spectrum  of  Dextran. 
Stanley  C.  Burket  and  Eugene  H.  Melvin.    Science  115(2993): 
516-517.    May  1952. 

8.  Dextran — A  Selected  Bibliography.    Chemical,  Microbiological, 
Clinical,  and  Related  Publications  of  Interest  in  the  Use  of 
Dextran  as  a  Synthetic  Blood  Volume  Expander.    Allene  Jeanes. 
U.  S.  Dept.  Agri.  Bui.  AIC-288  (Revised),  k2  pp.  (Processed) 
June  1952. 

9.  Dextran-Degrading  Enzymes  from  Molds.    H.  M.  Tsuchiya,  Allene 
Jeanes,  Helen  M.  Bricker,  and  C.  A.  Wilham.    J.  Bacteriol.  6k(k): 
513-519.    October  1952. 

10.    The  Effect  of  Certain  Cultural  Factors  on  Production  of  Dextran- 
sucrase  by  Leuconostoc  mesenteroides.    H.  M.  Tsuchiya,  H.  J. 
Koepsell,  J.  Corman,  G.  Bryant,  M.  0.  Bogard,  V.  H.  Feger,  and 
R.  W.  Jackson.     J.  Bacteriol.  6k  (k):    52I-526.    October  1952. 
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11.  Rotatory  Dispersion  of  Amylaceous  Polysaccharides  and  Their 
Triesters.     Ivan  A.  Wolff,  Paul  R.  Watson,  and  Carl  E.  Rist. 
J.  Am.  Ghem.  Soc.  7^(12):    5061+ -3066.    June  20,  1952. 

12.  A  New  Disaccharide  Produced  by  Leucopostoc  me s enter oides .    Frank  H. 
Stodola,  Harold  J.  Koepsell,  and  Eugene  S.  Sharpe.    J.  Am.  Ghem. 
Soc.  7^(12):    5202.    June  20,  1952. 

15,    Evidence  of  New  Linkages  in  Dextrans.    Holland  Lohmar,    J.  Am. 
Ghem.  Soc.  7^(19):    497^^-.    October  5,  1952. 

Ik.    Dextran  Triacetates.    Allene  Jeanes  and  C.  A.  Wilham.    J.  Am. 
Ghem.  Soc.  7h{2l)z    5539-551+1.    November  5,  1952. 

15.  Enzymatic  Synthesis  of  Dextran.    Acceptor  Specificity  and  Ghain 
Initiation.    H.  J.  Koepsell,  H.  M.  Tsuchiya,  N.  N.  Hellman, 

A.  Kazenko,  G.  A.  Hoffman,  E.  S.  Sharpe,  and  R.  W.  Jackson. 
J.  Biol.  Ghem,  200(2):    795-801.    February  1953.  . 

16.  Factors  Affecting  Molecular  Weight  of  Enzymatically  Synthesized 
Dextran.    H,  M,  Tsuchiya,  N.  N.  Hellman,  and  H.  J,  Koepsell. 

J,  Am.  Ghem.  Soc,  75(3):    757-    February  5,  1953. 

17.  Controlled  Thermal  Depolymerization  of  Dextran.    Ivan  A.  Wolff, 
Paul  R.  Watson,  John  W.  Sloan,  and  Carl  E.  Rist.    Ind.  Eng.  Ghem. 
k^(k)z    755-759.    April  1953. 

18.  Acetobrominolysis  of  Di-  and  Polysaccharide  Acetates.    Allene  , 
Jeanes,  G.  A.  Wilham,  and  G.  E.  Hilbert.    J.  Am.  Ghem.  Soc. 
75(15):    3667-5675.    August  5,  1953.  ^  , 

19.  Fraction  Collector  with  Continuously  Rotating  Turntable  and 
Improved  Receiver  Assemblies.    R.  J.  Dimler,  J.  W.  Van  Cleve, 
Edna  M.  Montgomery,  L.  R.  Bair,  F.  J.  Castle,  and  J.  A.  Whitehead. 
Anal.  Ghem.  25(9):    11+28 -IU50.    September  1955- 

20.  Determination  of  Dextran  with  An throne.    Troy  A.  Scott,  Jr.,  and 
Eugene  H.  Melvin.    Anal.  Ghem.  25(11):    I656-I66I.    November  1955- 

21.  Polysaccharide  Aryl  Carbamates.    III.  Tricarbanilates  of  Poly- 
glucosans  with  Various  Glucosidic  Linkages.    Ivan  A.  Wolff, 
Paul  R.  Watson,  and  Carl  E.  Rist.    J.  Am.  Ghem.  Soc.  75(20): 
i+897-^899.    October  20,  1955.  ■  .  . 
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22,  Isomaltose  and  Isomaltotriose  from  Enzymic  K^drolyzates  of 
Dextran.    Allene  Jeanes,  C.  A.  Wilham,  R.  W.  Jones.  H.  M. 
Tsuchiya,  and  C.  E.  Rist.    J.  Am.  Chem.  Soc.  75(23):  5911-5915. 
December  5>  1953* 

23.  Principles  and  Techniques  of  Chromatography.    R.  J,  Dimler. 
Trans.  Am,  Assoc.  Cereal  Chemists  12 (l):    1-28.    February  195^. 

2k,    Production  of  Clinical-Type  Dextran.    Partial  Hydrolytic  Depolymer- 
ization  and  Fractionation  of  the  Dextran  from  Leuconostoc 
mesenteroides  Strain  NRRL  B-512.    Ivan  A.  Wolff,  C.  L.  Mehltretter, 
R.  L.  Mellies,  P.  R.  Watson,  B.  T.  Hofreiter,  P.  L.  Patrick,  and 
C.  E.  Rist.    Ind.  Eng.  Chem.  46(2):    370-377-    February  195^. 

25,  Pilot-Plant  Production  of  Clinical -Sized  Dextran  by  Acid  Hydrolysis 
of  the  Enzymatically  Synthesized  High  Polymer.    V.  E,  Sohns,  S.  P. 
Rogovin,  H.  F.  Conway,  and  C.  T.  Langford.    U.  S.  Dept.  Agri.  Bui. 
AIC-372,  30  pp.  (Processed)  June  195^. 

26,  Analytical  Total  Acid  Hydrolysis  of  Dextrans.  R.  J.  Dimler,  H.  A. 
Davis,  G.  J.  Gill,  and  C.  E.  Rist.  Anal.  Chem.  26(7):  11U2-111+6. 
July  1954. 

27,  Fermentor  for  Small -Scale  Submerged  Fermentations.    Robert  G. 
Dworschack,  Adolph  A.  Lagoda,  and  Richard  W.  Jackson.  Appl, 
Microbiol.  2{k):    190-197.    July  195^+. 

28,  Determination  of  Dextran  Structure  by  Periodate  Oxidation 
Techniques.    John  W.  Sloan,  B.  H.  Alexander,  R.  L.  Lohmar, 

I.  A.  Wolff,  and  C.  E.  Rist.    J.  Am.  Chem.  Soc.  76(17):  hk29- 
kk^k.    September  5,  I95U. 

29,  Evaluation  of  the  Periodate  Oxidation  Method  for  Structural 
Analysis  of  Dextrans,    John  C.  Rankin  and  Allene  Jeanes,    J.  Am. 
Chem.  Soc.  76(17):    kk^'^-kkkl.    September  3,  195^. 

30,  Characterization  and  Classification  of  Dextrans  from  Ninety-Six 
Strains  of  Bacteria.    Allene  Jeanes,  W.  C.  Haynes,  G.  A.  Wilham, 
J.  C.  Rankin,  E.  H.  Melvin,  Marjorie  J.  Austin,  J.  E.  Cluskey, 
B.  E.  Fisher,  H.  M.  Tsuchiya,  and  C.  E.  Rist.    J.  Am.  Chem.  Soc. 
76(20):    5041-5052.    October  20,  195^. 

31,  Production  of  Clinical-Type  Dextran.    Partial  Acid  Hydrolysis 
and  Fractionation  from  !(,  mesenteroides  NRRL  B-7U2  and  S. 
dextranicum  NRRL  B-I254.    I.  A.  Wolff,  R.  L.  Mellies,  R.  L. 
Lohmar,  N.  N.  Hellman,  S.  P.  Rogovin,  P.  R.  Watson,  J.  W.  Sloan, 
B.  T.  Hofreiter,  B.  E.  Fisher,  and  C.  E.  Rist.    Ind.  Eng.  Chem. 
1+6(12):    2605-2610.    December  1954. 
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32,    Determination  of  Easily  Hydrolyzable  Fructose  Units  in  Dextran 
Preparations.    C.  S.  Wise,  R.  J.  Diraler,  H.  A.  Davis,  and  C.  E. 
Rist.    Anal.  Chem,  27(1):    33-36,    January  1955. 

33 o    Depolyraerization  of  a  Dextran  with  Sonic  Vibrations  or  Ultraviolet 
Light.    P.  R.  Watson  and  I.  A.  Wolff.    J.  Am.  Chem.  Soc.  T7(l): 
196.    January  5,  1955. 

J>k,  Kinetics  of  Ifydrolysis  of  Isomaltotriose  and  Isomaltotriitol. 
R.  W,  Jones,  R.  J.  Dimler,  and  C.  E.  Rist.  J.  Am.  Chem.  Soc. 
77(6):    1659-1663.    March  20,  1955- 

55.    Factors  Affecting  Molecular  Weight  of  Enzymatically  Synthesized 

Dextran.    H.  M.  Tsuchiya,  N.  N.  Hellman,  H.  J.  Koepsell,  J.  Gorman, 
C.  S.  Stringer,  S.  P.  Rogovin,  M.  0.  Bogard,  G.  Bryant,  V.  H.  Feger, 
C.  A.  Hoffman,  F,  R.  Senti,  and  R.  W.  Jackson.    J.  Am.  Chem.  Soc. 
77(9):    2^12-21+19.    May  5,  1955-       .  ' 

36.  Preparation  of  Panose  by  the  Action  of  NRRL  B-5I2  Dextransucrase 
on  a  Sucrose -Maltose  Mixture.    Mary  Killey,  R.  J.  Dimler,  and 

J.  E.  Cluskey.    J.  Am.  Chem.  Soc.  77(12):    3315-3518.    June  20,  1955- 

37.  Viscosity,  Sedimentation,  and  Light-Scattering  Properties  of  . 
Fractions  of  an  Acid-Hydrolyzed  Dextran.    F.  R,  Senti ^  N.  N. 
Hellman,  N.  H.  Ludwig,  G.  E.  Babcock,  R.  Tobin,  G.  A.  Glass,  and 
B.  L.  Lamberts.    J.  Polymer  Sci.  17(86):    527-5^6.    August  1955- 

38.  Preparation  of  Methyl  Glycosides  of  Homologous  a-1, 6 ' -Linked 
Gluco-oligosaccharides  and  the  Optical  Rotation  of  their  Cupram- 
monium  Complexes.    T.  A.  Scott,  Jr.,  and  F.  R.  Senti.    J.  Am. 
Chem.  Soc.  77(1^+):    38I6-382I.    July  20,  1955. 

39.  Controlled  Enzymatic  Synthesis  of  Dextran.    Cc^ditions  for  Producing 
Clinically  Suitable  Molecular  Weight.    N.        Hellman,  H.  M.  Tsuchiya, 
S.  P.  Rogovin,  B.  L.  Lamberts,  Robert  Tobin,  C.  A.  Glass,  C.  S. 
Stringer,  R.  W.  Jackson,  and  F.  R.  Senti.    Ind,  Eng.  Chem.  ^7(8): 
1593-15980    August  1955. 

ho.    Streaming  Birefringence  Behavior  of  Dextrans  Produced  by  Leuconostoc 
mesenteroides .    Jen  Tsi  Yang  and  Joseph  F.  Foster.    J.  Polymer  Sci. 
18(87):    1-15.    September  1955. 

kl,    A  New  Synthesis  of  2,U-Di-0-methyl-D-glucose.    J.  W.  Van  Cleve 
and  W.  C.  Schaefer.    J.  Am.  Chem.  Soc.  77(20):  53UI-5343. 
October  20,  1955. 

k2.     Interpretation  of  Periodate  Oxidation  Data  on  Degraded  Dextran. 
R.  J.  Dimler,  I.  A.  Wolff,  J.  W.  Sloan,  and  C.  E.  Rist.    J.  Am.. 
Chem.  Soc.  77(24):    6568-6573.    December  20,  1955 . 
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k^'    Maintenance  of  Cultures  of  Industrially  Important  Microorganisms. 
W.  C.  Haynes,  L-  J»  Wickerham^  and  C.  W,  Hesseltine.  Appl, 
Microbiol.  3(6):    36I-568.    November  1955. 

kh.    Heterogeneity  in  Dextran  Preparations.    C.  A.  Wilham^  B.  H. 
Alexander^  and  Allene  Jeanes.    Archc  Biochem.  Biophys.  59(l): 
61-75.    November  1955- 

45.    Characterization  of  Dextrans  from  Four  Types  of  Leuconostoc 

mesenteroides .    Allene  Jeanes,  W.  C.  Haynes,  and  C.  A.  Wilham. 
J.  Bacteriol,  71 (2):    167-175.    February  I956. 

k6.    Crystalline  Methyl  a-Isomaltoside  and  Its  Homologs  Obtained  by 
Synthetic  Action  of  Dextransucrase.    R.  W.  Jones ^  Allene  Jeanes, 
C,  S.  Stringer,  and  H.  M.  Tsuchiya.    J.  Am.  Chem.  Soc.  78(11): 
2i; 99-2502.    June  5,  1956. 

k'J.  The  Preparation,  Properties,  and  Structure  of  the  Disaccharide 
Leucrose.  Frank  H.  Stodola,  E.  S.  Sharpe,  and  H.  J.  Koepsell. 
J.  Am.  Chem.  Soc.  78(ll):    25IU-2518.    June  5,  I956. 

hQ.  Quantitative  Paper  Chromatography  of  Methylated  Aldose  Sugars. 
Improved  Colorimetric  Method  Using  Aniline  Hydrogen  Phthalate. 
W.  C.  Schaefer  and  J.  W.  Van  Cleve.  Anal.  Chem.  28(8):  1290- 
1293.    August  1956. 

k9.    Removal  of  Silicates  from  Solutions  of  Sugars  Such  as  Isomaltose 
and  Isomaltotriose .    R.  W.  Jones,  R.  J.  Dimler,  and  C.  S.  Wise. 
Anal.  Chem.  28(8):    I352-I353.    August  I956. 

50.    The  Structure  of  NRRL  B-5I2  Dextran.    Methylation  Studies.    J.  W. 
Van  Cleve,  W.  C.  Schaefer,  and  C.  E.  Rist.     J.  Am.  Chem.  Soc. 
78(17):    H55-4458.    September  5,  I956. 

51=    Note  on  Molecular  Weight  and  Ultracentrifugal  Sedimentation 
Patterns  of  Streptococcus  5O  Dextran.    Frederic  R.  Senti  and 
Nison  N.  Hellman.    In  "Natural  Synthesis  of  Low  Molecular 
Weight  (Clinical  Type)  Dextran  by  a  Streptococcus  Strain"  by 
Edward  J.  Hehre.    J.  Biol.  Chem.  222(2):    7^7-7^9.    October  I956. 

52.  Characterization  of  Dextrans  by  the  Optical  Rotation  of  their 
Cupr ammonium  Complexes.    T.  A.  Scott,  N.  N.  Hellman,  and  F.  R. 
Senti.    J.  Am.  Chem.  Soc.  79(5):    II78-II82.    March  5,  1957- 

53.  Properties  of  Dextrans  Isolated  from  Whole  Cultures  at  Various 
Stages  of  Incubation.    Allene  Jeanes,  C.  A.  Wilham,  H.  M.  Tsuchiya, 
and  W.  C.  Haynes.    Arch.  Biochem.  Biophys.  71(2):  293-302. 
October  1957. 
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5^.  ^[Structure  of  Dextrans  and  Methods  of  Structural  Analysis].  A 
group  interchange  on  homopolysac char ides.    Allene  Jeanes.  In 
"Polysaccharides  in  Biology."    Transactions  of  the  Third  Conference, 
May  28-31,  1957^  Princeton,  N.  J.,  sponsored  by  the  Josiah  Macy,  Jro 
Foundationc    pp.  150-11^7-  1958. 

55.  A  Kinetic  Study  of  Dextransucrase .    C.  S.  Stringer  and  H.  Mo  • 
Tsuchiya,    J.  Am.  Chem.  Soc.  80 (2^^):    662O-6625.    December  20,  1958. 

56.  Effect  of  Structure  and  Crystallinity  on  Water  Sorption  of  Dextrans. 
N.  W.  Taylor,  H.  F.  Zobel,  N.  N,  Hellman,  and  F.  R.  Senti.  J.  Phys. 
Chem.  6'j)(h)i    599-605.    April  1959. 

57'    Direct  Fermentative  Process  for  the  Production  of  Clinical-Size 
Dextran  with  NRRL  B-I35I  Streptococcus  sp..  (Strain  DS-5O). 
S.  P.  Rogovin,  F.  R,  Senti,  R.  G.  Benedict,       M.  Tsuchiya, 
P.  R.  Watson,  R.  Tobin,  V.  E.  Sohns,  and  M.  E.  Slodki. 
(Submitted  for  publication  to  Ind.  Eng.  Chem.) 

58.    The  Formation  of  Isomaltulose  in  the  Enzymatic  Dextran  Synthesis. 
E.  S,  Sharpe,  Frank  H.  Stodola,  and  H.  J,  Koepsell. 
(To  be  submitted  for  publication  in  J.  Am.  Chem.  Soc) 


11  ii,' 


-  8  - 


Patents 


These  patents  are  assigned  to  the  Secretary  of  Agriculture.  Printed 
copies  of  any  patent  so  assigned  can  be  obtained  only  by  purchase 
(25  cents  each)  from  the  U.  S.  Patent  Office,  Washington  25,  D.  C. 


1.  Acylation  of  Dextran  in  Formamide 

Allene  R.  Jeanes  and  Carl  A.  Wilham 
U.  S.  Patent  2,587,623.     March  k,  1952 

2.  Method  for  the  Production  of  Dextran  of  Relatively  Low  Molecular  Weight 

Harold  J.  Koepsell,  Henry  M.  Tsuchiya,  and  Nison  N.  Hellman 
U.  S.  Patent  2,660,551.    November  2h,  1955 

3.  Preparation  and  Use  of  Polysaccharide-Producing  Enzyme 

Harold  J.  Koepsell,  Anna  Kazehko,  Allene  R.  Jeanes,  Eugene  S.  Sharpe, 
and  Carl  A.  Wilham 

U.  S.  Patent  2,673,828.    March  30,  195^ 

k.    Production  of  Dextransucrase 

Henry  M.  Tsuchiya  and  Harold  J.  Koepsell 
U.  S.  Patent  2,686,11+7.    August  10,  195^+ 

5.  Fractionation  of  Dextran  Products 

Ivan  A.  'Wolff,  Russell  L.  Mellies,  and  Carl  E.  Rist 
U.  S.  Patent  2,712,007-    June  28,  1955 

6.  Thermal  Modification  of  Dextran 

Ivan  A.  V/olff,  Paul  R.  Watson,  and  Carl  E.  Rist 
U.  S.  Patent  2,719,U7-    September  27,  1955 

7.  Synthesis  of  Dextran  and  Dextran  Analogues  of  Predetermined 
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